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INTRODUCTION 

This is a collection of brief abstracts on miscellaneous 

topics from the current Soviet technical literature.    The intent if to 

supply a quick look at items of possible interest,  including topics not 

necessarily named in the DARPA interest profile,  as a supplement to 
our reportage on specified topics. 

It is intended to p-iblish this collection on a monthly basis, 

to continue to provide prompt coverage of numerous aspects of Soviet 

R&D.    As an added feature,  all recently acquired books will oe listec as 

they are received.    A list of source abbreviations is appended. 

For further information the reader is invited to call 

Stuart Hibben or Lee Boylan at Informatics on (301 )-770-3000. 
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Optical Attenuation in VTater (abstract) 

, A rnetHod for contactless measurement of optical attenuation 

^crttd^Si «-JS^ Sf a/e;atively --P1« in-Sument^m^od 
of f™. !    K! n    The

v
me

1
thod consists of photometrically determining the ratio 

of two light fluxes backscattered from two regions within the propagation 
range of a narrow light beam in water,  then calculating c   as a f£iction of 
the ratio and the optical base line. "««ion 01 

m «L i u The
1
0Ptfcal circuit of the instrument shows a 2 mm dia. 

LG-56 laser beam bacKScattered from two regions and directed through two 
«^^Ti    i,tPK       re8 5 * Photomultiplier.    Double modulation of a back- 
scattered light beam produces a signal proportional to f. which is amplified 
and measured by a voltmeter.    Comparative measurements were made wJth 
turb^vln  r11"1^ rd Vf 0"tory transparency meter in waters oflifTcrent 
iJ^tl'    ComParat:v

u
e d»ta 8h°w that  r  values measured from backscatterin« 

T*Lr   as
C.Te JT^^ l0Wer than fi   Value8 obtalned ^th ^e transparency 

J^om Vh *V      P    ^ hf;-tin?e      Creases.    This fact is explained by deviation 
ThP rli .       8Uer laT 0uf the light flux b»ck«cattered by the more distL region 
LH M    L    c err0r 0f the ********  Ac U   is no worse than 6%.    [KZZIOV*™   D and N.  M.  Samson.    x/«ao.,^«„ «^*:-_i -^ .. 
scatter.    FAiO,  no '. i^ir^ll ;f i"!.!?     atioP f*ctor ^ wat<:r bv b*rk: 

Bioluminescence Studies in th«>  Rlar-v <;«a (ytfcatlm) 

r ^^[^^^inescence] investigations were conducted durinc the 

r^fth0« Bl9a7ckasneathVPrin? ^ 1973
1
in Ä ea8tern'  CCntral -d southwestern 

mPwL -A        ? 50*^ v
n
ertical profiles of bioluminescent potential 

(BP) for each region,   and the 43° N horizontal profile for the eastern rerion 
are given.    It was found that bioluminescence considerably aifects the otS^d 
£t    fT

tUi: 5 tht "^turnal sea.  by sharply decreasing ttecoemcieS of 
^•H?rig     .e88 lndicatrice8 in t^ layer with maximum BP.    From data on 
amplitude spectra measured by a sensor suspended at fixe*! depths,  n^mertcai 
characteristics of the probability distributions of intensity values forTffer^t 

V    A    Ur^nko"0 G1CG backgrOUndB ^ Calculated-    [Vlidimirov    V ' u""11 

Sevastopc,.  1973,  148-156.    («a^^W/^^J^^S 

Evaluation of Bioluminescent Signals (verbatim) 

Measurements of ampHtude spectra of bioluminescent sicnal« 
by a sensor suspended or towed near the « essel bottom were condurLd f« fK 
equatorial zone of the Pacific Ocean and in the BUc" ^7    W.Tahf ft    t I  . 

fclX^ ^^ Which indiCate t^ contrfbutirto"; tl^i^lT' ^ 
bioluminescent display, at various distances from the sensor werfciculated 



w^mmimm^mmm^m'~m^—m~^m^^^m^^^^^~~~'*—*~^ ~^^~m i ,mmi^^mm— 
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are characteriz-d by «mall specific contributions; howeveTtheirtT.? 
contribution is considerable. This contribution i^ gr^er for »Vowed 
detector than for a suspended detector.    [Urdenko.   V.  A.,   L.   A 

I 

n 

Radar Sounding in Presh Water (abstract) 

T> 4. ■ .    Radar bott0m soundings are reported being made in IQTl i« 
Petrozavodskaya Bay of Lake Onega,  and earUer in L^GUcüshevskove 

60 MHz.    The depth H of the basin and the propagation rate C of the r^n!. 
signal in water were determined from measurements of the tiWua   ?! 
bottom reflected signal.    Simultaneous SSSTS^,!^"^^^* 

^e-—«jsxrt. Z^äää21 of c^: 

from the radar •JSA^^toSfSIlt? jTfS tg6 Value8 calcul*t^ 
the tga   laboratory SSÄ^l^Ä^^^ ^ 
different bay or lake regions.    It is concluded from tgß   versua^r^uencv 
dependence that signal frequency for bottom .oundingf should be iTar^L 
where specific absorption is constant     At 1   «> f« ? J>/ Bno/lia D* ^ a runge 

The cited dat. .how the feasibility of H mea.urement, unde5tafe"ob,ect 

Summe. Test. Planned for New Undersea R....,.K v.hi,.. ^c.   ^„r (,brtrMt) 

her depth cSSX^OI^^M ll ?I5äE??! in the name may indic^e 

ÄfSS^Ä^ tP~--Är TTtehicle 
system, a hydr< acousWc co^AInk TV „ -T' 2 ^""^ dePth ""ection 
attitude controi system,  etc^tt e^t 5 TSS£. STS^Ä. ^an 

-2- 











■PPwn""PPW<«"""'^^^'"    -1'111       'timmmm^^'^^mmmimmf—m'*'**  i        «vmm" 

I. 

Q 

Ic 

1 
I 

!. 

i 

Laser Separation cf BCI3 Isotopes (abstract) 

The first successful isotope separ&.tion from a natural 
mixture exposed to a pulsed CO2 laser is described.    The separation method 
is based on an isotope-selective chemical reaction via instant collisionless 
molecular photodissociation.    This  mechanism of dissociation was discovered 
by Letokhov et al (ZhETF,   v.  63,  no.  6,  1972,  2025). 

In the experiment,   0. 5 j,  100 nssc pulses from a CO2 laser 
at atmospheric pressure were focused on a cell r/xth a gaseous Bl"Cl3 and 
BJ1-CI3 mixture (BlO/B11 ■ 1/4. 32) either pure (type 1) or with an added 
C^MN'' mixture (type II).    Luminescence spectra of radicals and molecules 
produced by dissociation and subsequent chemical reactions were analyzed. 
In the case of type II mixtures the luminescence spectral region corresponding 
to instan.1: luminescence of pui e BCI3 was recorded by tuning the laser to the 
absorption bands  of B^-CI3 or BIOCI3.    It is shown that in the former case, 
B^O and in the later case ßlOo was predominant.    Hence a collisionless 
molecular dissociation in a high-power IR field is a selective process,  at least 
in the case of BCI3,  when the isotopic shift between absorption bands of two 
different molecules is greater than 40 cm-1. 

The cited data indicate one more possible method of laser- 
induced isotop-' separation,   in addition to the earlier introduced two-step 
photodissociation of Ambartsumyan et al (Recent Trends in Soviet Research, 
June 1974,   8) and photopredissociation (e.g.   Letokhov in Chem.  Phys.   Lett, 
v.  15,  1972,   221).    [Ambartsumyan,   R.   V.,   V.  S.   Letokhov,   Ye.   A.   Ryabov, 
and N.   V.   Chekalin.    Isotope-selective chemical reaction of BCI3 molecules 
in a intensive infrared laser radiation field.    ZhETF P,   v.   20,  no.   9,  1^74, 
597-600J. 

Laser Cleanup of Oil Spills?   (abstract) 

Askar'yan et al.  have earlier reported on successful laser 
burnoff of oil films on water (Effects of High Power Lasers,  no.   3,  1974,   31). 
Mo' e data on these experiments is presented to show that this method has 
practical possibilities.    Tests were done with a CO2 laser in both c-w and pulsed 
modes,   focused and unfocused,  on films of oil,  kerosene,   Lenzine etc.  on 
water in a laboratory test vessel.    Power of the c-w beam was 50 w; in the pulsed 
regime power was 1 Mw at 1 t. s with a 2 Hz pulse rate. 

Depending on the laser mode and thickness of the film, 
various connbinations of burning and evaporation were observed,  accompanied 
by a spraying of the film as high as 30 cm above the target surface.    Best 
results were in the pulsed mode; figures given for a 3 mm focused jpot on 
a kerosene layer showed  an evaporation rate of 0. 05 g per 30 minu,.es,  or 
an energy outlay of 2400 j/g, which is four times more efficient than with the 
c-w beam.    The process was enhanced by any dust particles or foreign matter 
suspended in the film,  which tended to concentrate heat in the surface layer. 

An interesting sidelight to the test was that by strobing the 
beam over the film area it was inhibited from spreading.    This combination 
of factors suggests a practical application of lasers in arresting or clean up 
oil spills; CO2 lasers,  such as the gasdynamic type,  are particularly suitable 
because of high surface absorptivity in the IR range,  plus the fact that sufficient 

1 power is now available in this type of laser.    [Askar'yan,   G.  A.,  Ye.  K. 
Karlova,   R.   P.  Petrov,   and V.  B.  Studenov.    Evaporation,  burnoff and 
localization of petroleum and other  films on a water surface by high power 
laser beam.    UFN,   v.  113,   no.  4,  1974,   709-710|. 
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Dielectric-to-Conductor Transition Under High PresBure (»bstract) 

A series of recent tests by Vereshchajin et al.   reportedly 
have achieved a metastable metallic state In several nonconductlve materials 
under pressures on the order of a megabar.    Specimens were loaded in 
Bridgman anvils of carbonado at 4.2 K and their resistance measured as 
functions of force and temperature.    In the first cited experiment,  Si02 
specimens dropped from 108 to 102 ohms resistance at 1 Mbar,  and reverted 
to the original state with pressure removal or heatup.    A pronounced 
hysteresis is seen in the complete pressure-relaxation cycle. 

Similar results were later obtained with Al^Oa,   NaCl and sulfur 
specimens under the same test procedure.    Results showed tbat the metastable 
conductive phase can be "defrosted" by a slight increase in temperature at 
fixed compression force, which confirms that specimens did not decompose 
under pressure.    Transition pressure was highest for AI2O3 and lowest for 
sulfur. 

A third test reports analogous results with hydrogen.    Layers 
of varying thickness were deposited on the carbonado anvils at 4.2 Kand 
compression increased to 20--30 kg,  or approximately 1 Mbar.    Resistance 
again showed a sharp drop in sufficiently thin layers from 10» to 10^ ohm at 
^1 Mbar, with typical hysteresis.     By releasing pressure to a point where 
reversion to the dielectric state begins,  and then accelerating the process 
by "defrosting", the authors claim to confirm the existence of a metallic 
hydrogen phase.    They also do not rule out the possibiUty of metallic hydrogen 

L.  F.,  Ye.  N.   Yakovlev,   B. V. 
Stepanov.    Transition to conductor in 

472-474; Vereshchagin,   L.   F.,  Ye.  N. 
P.  Skakun.    Transition to conductor in 

L.   F., 

at lesser pressures.    [Vereshchagin, 
Vinogradov,   V.  P.  Skakun,   and G.  N 
SiOz.    ZhETF P,   v.   20,  no.   7,  1974, 
Yakovlev,   B.  V.  Vinogradov,   and V. 
Al?03,  NaCl.  and S.    Op.  cit., no.  8,  1974,   540-544; Vereshchagm, 
fSrN.   Yakovlev,   and Yu.   A.   Timofeyev.    Possible transition of hydrogen 
to the metallic state.    Op.  cit.,   v.  21, no.   3,  1975,  190-195J. 

Ultrastrong Magnetic Field Generation (abstract) 

Loss rr ichanisms are considered in the c ise of powerful 
magnetic field generation by the exploding conductor mrthod.     The specific 
case is examined for a shell configuration,  in which flux losses in   he process 
of explosive field generation are formulated by two equations,  on the assumption 
that the Tux-compressing shell is made of solid material and that certain 
shell-dependent parameters are known.    In the case of fields below 0. 5 Moe, 
the problem is reduced to solution of one equation only,  since thermal effects 
are negligible and electric conductivity of the shell material can be assumed 
constant. 

A rigorous solution of the simplified problem is obtained for 
three particular cases of shell compression in a generator system of two 
parallel plates.    In each case, the magnetic field within the shell is formulated 

-8' 
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as a function of compression time.    Analysis of these formulas indicates 
that the most advantageous with respect to field gain is system in which 
the length of the shell loop decreases during  compression.    [Yurchenko, 
V.  I.    Flux losses in the process of ultra-strong field generation by rapid 
compression of conducting shells.      ZhTF, no.  8,  1974,  1650-1655j. 

D 
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Solenoid For Strong Pulsed Field (abstract) 

The design and manufacturing process are described for a 
pulsed solenoid capable of reliably producing magnetic fields of 400 koe and 
sustaining at least 100 pulses of several milliseconds duration.    The double- 
layer coil is of cold-worked copper wire which has a higher ponderomotive 
strength than an annealed wire coil.     Winding characteristics a.re tabulated 
for two solenoids of 10 mm ID and lengths of 45 and 60 mm.    The winding 
consists of two 25 mm coils connected in series and immersed in an isolating 
compound. 

Tests at liquid nitrogen temperature showed that this design 
of solenoid sustains 100  pulses at 400 koe field intensity with 15 min intervals 
between pulses.    Several solenoids sustained over 100 pulses at 400 koe and 
failed only at levels of 440-460 koe.    Stable magnetic fields of over 400 koe 
can thus be obtained by adhering to the described manufacturing process for 
pulsed solenoids.    [Katrukhin,  Yu.  K.,   L.  I.   Zelikman,  and A.  I.  Vorokhov. 
Pulsed solenoid for obtaining magnetic fields having an intensity to 450 koe. 
PTE, no.   5,  1974,  177-179J. 

Plasma-Target Study (abstract) 

Recent studies have shown the potential damage effects of a 
supersonic plasma impinging on a solid target.    In this study by Sultanov et al. 
the shock-compressed plasma formed by supersonic plasma jets impinging 
on a flat metallic target was studied experimentally to evaluate the effect of 
electrode polarity on plasma parameters.    The plasma jets were produced by 
high-power pulsed discharge in a specially designed chamber under experimental 
conditions described earlier by Ageyev and Sultanov (TVT,  no.   3,  1973,  498). 
In the present experiments a Cu or Al plate was connected to an electric 
discharge circuit as anode or cathode,   or else was left floating on an insulating 
support in the  discharge gap. 

The experiments showed that compression shocks change their 
position between the plasma nozzle exit and the plate whenever the plate polarity 
is reversed or the plate material is changed.    Also,  compression shock position 
depends on the polarity of the discharge chamber electrodes when the plate 
is kept neutral.    Spectroscopic characteristics of the compression rhock 
are also affected by polarity inversion.    The distribution of temperature and 
spectral line intensity over the discharge gap and the nozzle exit-to-target 

-- -    - 
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distance shows the maximum temperature to be at the nozzle exit section, 
where the two planma jets interact.    Further analysis of the test data 
confirmed that compression shock formation is related to the propagation 
rate of the supersonic plasma jet.    [Sultanov, M.  A., and V. I.  Kucherov. 
The role of electrode polarity in formation of compressio.. shock on a 
target surface.    7hPS,  v.  21, no.  1, 1974,  35-40J. 

,, Plasma-F^ber Interaction (abstract) 

The effect of a free argon plasma jet on boron,   silicon 
carbide,  and B4C or   SiC-coated boron fibers was observed experimentally. 
Experimental curves of relative strength of the übers versus their distance L 
from the plasma nozzle exit and duration t of exposure show   : 20 to 30% 
decrease in strength of B and B4C-coated B fibers at L = 50 .nm and   t = 8 to 
10 sec.    By contrast, the strength of SiC and SiC-coated B fibers remained 
unchanged or even somewhat increased after a similar treatment.    At L = 100 mm, 
analogous variations of fiber strength versus t were observed. 

It is concluded that the decrease in strength of the bo.-on fibers 
is the result of surface oxidation by chemically reactive gas in the plasma 
jet.    The slight strengthening of the SiC and SiC-coated B fibers is attributed 
to a purely therm .1 effect of the plasma jet.    Fiber weakening can thus be 
minimized or completely eliminated by controlling    the plasma effect or by 
using a protective coating,  e.g.,   a 2-3 mm   thick SiC layer.    [Shorshorov,  M. 
Kh. ,   V.  V.  Kudinov,   V.  i.   ^ntipov,  and L.  V.  Katinova.    Effect of a plasma 
jet on boron and silicon carbide fibers.    FiKhOM,  no.  5,  1974,   59-61]. 

Heat-Resistant Coating (verbatim) 
•- 

Research datn are given on various physico-chemical and 
technical characteristics of multicomponent manganese glasses and coatings. 
A microcrystalline glass coating has been developed which protects a metal 

0 against gas corrosion at 1000° C.    [Grechanova,  S.   B.,  and L.   A.  Lysenko. 
Preparation of manganese multiconriponent heat-resistant coatings.    IN:   Sb. 
Stekicemal1 i emalirovaniye metallov.    Novocherkassk,   no.   1,  1974,  140-143. 
(RZhKh 19 M,  1/75, no.  1M193)]. 

Functional Equations for Ablation Materials (abstract) 

A set of simplified equations of mass,  momentum,  and energy 
conservation is derived for practical application to problems of heat and mass 
transfer during an intensive (10 to 100°/sec) heating of decomposing heat shield 
materials,  e.g., polymers and glass-asbestos    or carbon-reinforced plastics. 
Simplification of the standard equations is achieved by introducing the 
functionals $ ,  F,  and Q of temperature T(x, T) (r = time) under the assumption 
of equal internal and surface porosity.    The functionals 4 1  F,  and Q are the 

10- 
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characteristics of a partial differential equation which describes the process 
in the absence of heat transfer in the gas phace. 

Practical application of the derived  equation requires 
determination of the functionals,  which is described as a problem of process 
optimization.    The mathematical method of optimization is illustrated by two 
numerical examples of ♦  and F computation assuming Q(T(x, r )] =  0,  i.e., 
a small thermal effect of decomposition reaction.    The cited numerical ' 
experiments thus indicate the practical feasibiUty of determining the 
functional thermophysical characteristics of decomposing heat-shield 
materials.    [Omel'chrtnko.  K.  G. .  M.  V. Savelov,  and V.  P.   Timoshenko. 
btudy of heat and mass transfer in decomposing porous materials.    TVT, 

! 

E-Beam-Plasma Interaction (abstract) 

A study is described which was designed to evaluate the 
lntienrwC/ti0n^0f *" e-beam ^^ a Plasma whose density was varied from 1015 

to 101'/cmJ.    The experimental apparatus included a conventional linac 
generating a 1 amp,  2 Mev pulsed e-beam of 1 cm diameter,  and a coaxial 
plasma gun.    Characteristics of the electron beam and plasma focal formation 
If! ^ESii t^Tu  eiect,ron density was measured with a laser interferometer 
at X = 6300 A   and by Stark effect on the Hß   and Hy   spectral lines. 

Beam energy loss v/as approximately ISftji densities IL, < 1016/cm- 
increasing sharply to 90% at densities of 6-7 x 10^/cm3]    E-m radiaficTn at 
~   1 mm wavelength was also observed from the plasma at iir, < lO1^ cm"3- this 
radiation decreased as np was increased above lO^/cm3.    i£ addition    at'ru, ■ 
6 x 10AO/cmJ,  soft x-rays were detected in the plasma emission from e-beSr. 
exposure.    The data are cited as proof of the collective interaction of a 
relativistic electron beam with a dense plasma.    [Kiselev,  V.   A.,   Ya.  B. 
Faynonrg,  and A.  K.   Berezin.    Collective interaction of a relativistic electron 
beam with dense plasma.    ZhETF P,   v.  ?,0, no.  9,  1974,  603-6o6J.  

E-Beam Deformation of Metal (abstract) 

An experimental study is reported on plaslic deformation of 
annealed copper discs by an electron beam of 10 to 100 nsec duration.    Tests 
were conducted in a vacuum diode with a needle cathode under conditions of 
explosive emission.    Rate of energy input to the target was controlled within 
two orders of magnitude by varying the interelectrode gap from 0. 4 to 2 mm 
and diode voltage from 7 to 20 kv.    Micrographs of the target surface after a 
single shot showed slip bands which increased in number with beam power 
density.    The plastically deformed subsurface layer was up to 50 u   thick 
rXnHMg TM^ SJ^fS'    The minimum exposure conditions for mic^scopi. cally detectable plastic deformation are tabulated. 
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Calculations of deformation time led to the conclus^n that 

surface deformation under the cited conditions occurs after irradiation of the 
specimens.    An increase in dislocations density and appearance of deformation 
twinning were observed in the specimen areas exposed to a ^ 10^ w/cm2 
electron power density.    fShubin,  A.  F., V.  P.  Rotshteyn, and D. I. 
Proskurovskiy.  Plastic deformation of metal by a 10~7 to 10"8 sec high-power 
electron beam.    IVUZ Fir., no.   7,  1974,   50-53J, 

1 
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L 
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Ball Lightning Theory (abstract) 

A theory of ball lightning has been advanced which claims to 
account for all its pertinent   phenomena,  i.e. formation, motion and final 
explosion.    The formation of spherical eddies of electrostatic charge owing 
to nonuniform charge distribution is seen as the fundamental mechanism for 
forming ball lightning.    An analog cited is that of the motion of a dye droplet 
descending by gravity through a liquid of differing specific weight. 

The theory relates ball velocity to electric field gradient .n the 
ball trajectory (values up to 30 kv/cm),  air density,  and effective eddy 
resistance in the ball.    Assumed parameters give a peak velocity of 20 m/sec; 
propagation tends to be vertical rather than horizontal,   which agrees with 
observations.    The cited theory would also account for pearl lightning. 
[Voytsekhovskiy,  B.  V.,  and B.  B.  Voytsekhovskiy.    The nature of ball 
lightning.    DAN SSSR,   v.  218,   no. 1,  1974,  77-80]. 
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Recent Put ications 

Akustika okeana (Acoustica of the ocean).    L. M.  Brekhovskikh,   ed., 
Moskva,  Izd-vo Nalika,  1974,  695 p.    (LC:   QC242. 2. A38). 
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